Induction of the p53-target gene GADD45 in HPV-positive cancer cells.
The E6 oncoprotein of human papillomaviruses (HPVs) has the potential to functionally antagonize p53. In several experimental model systems, ectopic expression of E6 can block the genotoxic induction of the growth inhibitory p53 target gene gadd45, suggesting that the inactivation of this pathway may play a major role for HPV-associated cell transformation. Here, we investigated whether this reflects the regulation of gadd45 expression in carcinoma-derived HPV-positive cells. We found that the gadd45 gene is efficiently induced by mitomycin C, cisplatin, and UV irradiation in a series of HPV-positive cervical cancer cell lines. Moreover, clear induction of gadd45 gene expression was also observed following treatment with gamma-irradiation, a pathway that is strictly dependent on functional p53. This contrasted with findings in human foreskin keratinocytes experimentally immortalized by expressing the HPV16 E6, E7, or E6/E7 oncogenes from the heterologous CMV promoter, where expression of the E6 gene was linked to a lack of gadd45 induction following gamma-irradiation. These results indicate (1) that the tumorigenic phenotype of HPV-positive cancer cells is not linked to an inability to induce the gadd45 gene following DNA damage, (2) that experimental model systems in which the E6 gene is expressed ectopically and/or in a different cellular context do not necessarily reflect the regulation of p53-associated pathways in HPV-positive cancer cells and (3) that a pathway strictly depending on functional p53 is inducible in HPV-positive cancer cells, providing direct evidence that the endogenous p53 protein in these cells is competent to activate a cellular target gene, despite coexpression of the viral E6 oncogene.